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(57) ABSTRACT 

The present invention provides methods and apparatus for 
stabilizing data storage media during laser servowriting of 
optical servo tracks on the media. The apparatus includes a 
spindle for rotating the media during servowriting, a fixed 
media platform, and a media support for stabilizing the 
vertical position of the media during servowriting. The 
media support may include channels to reduce or control the 
formation of an air bearing in the area of servowriting to 
stabilize the vertical positioning of the media. The media 
support may also include a vacuum slot for drawing a 
vacuum through the channels. 
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MEDIA STABILIZATION FOR LASER optics and the media. That control results in more precise 

SERVOWRTTING location and formation (i.e., width and/or depth) of the 

optical servo tracks, and, therefore, increased data storage 

RELATED APPLICATIONS density on the media. 

This application is a continuation of U.S. patent applica- 5 Another ^vantage is that by providing a laser servow- 

tion Ser. No. 08/868,302 filed on Jun. 3, 1997, now nUa S apparatus that includes a fixed or stationary media 

abandoned, which is a continuation-in-part of U.S. patent P latter > c y cle of the servowriter, i.e., the time required 

application Ser. No. 08/662,144, filed on Jun. 12, 1996 now t0 P rocess a **■ can be reduced because of reduced 

abandoned. mass-moment of intertia of the system. That reduction 

10 causes a corresponding decrease in the time required to 

FIELD OF THE INVENTION accelerate the media to the desired speed with the same size 

motor, thereby decreasing cycle time. 

The present invention relates to the field of laser servow- T . . • *• -j 

* . . . ... In one aspect, the present invention provides an apparatus 

ntmg of optical servo tracks on data storage media. More f . .... . .J . * , ; " , 

J* . , r t , . . i * . ^ j for stabilizing data storage media during laser servowriting 

P "T1 y f ' ^u^V^^^T- i PPal 15 of opUcalse^o tracks on the media, the apparatus including 

methods of stabilizing flexible media during laser servow- f r . .. .. , : c j 

f . & t . & a spmdle for rotatmg the media during servo writing: a fixed 

nting of optical servo tracks on the media. me di a platform; and a media support for stabifeing the 

BACKGROUND OF THE INVENTION vertical position of the media during servowriting. The 

media support may include channels or channels and a 

Laser servowriting of data storage media involves pro- 20 vacuum slot formed therein to enhance performance of the 

cessing the surface of the media to provide discontinuities, apparatus. 

such as grooves or pits, in the surface that can be used as a In aspect> the present i nven tion provides an 

reference to allow for optical positioning of the read/write apparatus for stabilizing data storage media during laser 

mechanisms used to store and/or retrieve information on the servowriting of optical servo tracks on the media, the 

media. The process typically involves ablating material or 25 apparatus mc i udmg a sp^le for rotating the media during 

otherwise modifying the surface of the media in a manner servowriting; a fixed media platform; a media support for 

that allows for precise control over the position of the stabilizing the vertical position of the media during 

read/write mechanisms during use of the media. By relying servowriting, the media support comprising a plurality of 

on servowritten tracks as a reference to optically locate the channels aligned generally tangential to the spindle and an 

read/write mechanisms, storage density of data on the media 30 upper surface hayjng a cfown locatcd aboyc ^ uppef 

can be increased by providing more precise location of the surfacc of ^ media p i atform . 

reaoVwrite mechanisms. One example of a data storage , n anotfaer ^ t e§ a melhod 

product using "™™tten tracks tc > increase storage density of stabilizing data storage media durin laj f er ser vowriting of 

includes the LS-120 SuperDisk™ marketed by Imation ^ QpUcal serv * tracks on f he media , the * cthod itlc]lldmg s feps 

' ' " of placing the media on a spindle; stabilizing the vertical 

Typical laser servowriting equipment includes a rotating position of the media by rotating the media above a fixed 

platter on which the media is placed to perform the servow- med j a platform and a media support; and laser servowriting 

riting operation. Those servowriting systems suffer from optical servo tracks on the media. In some methods, the 

variations in the distance between the platter and the laser media support can include channels formed therein and, in 

optics as the optics move radially relative to the platter further variations, the methods can include drawing a 

during servowriting. Those variations are typically of a vacuum through the channels, 

magnitude sufficient to place the media surface outside of ^ ^ other features aod advant of Me 

the depth of focus of the laser energy, leading to differences are described more com pl e tely below, 
m the depth and/or width of the servo tracks which can affect 

optical contrast. Those differences in servo track depth, 45 BRIEF DESCRIPTION OF THE DRAWINGS 

width, and/or optical contrast can reduce the accuracy of FIG. 1A is a perspective view of a disk used for data 

positioning the read/write mechanisms. storage 

As a result, improved methods and apparatus of stabiliz- FIG. IB is a cross-sectional view of the disk of FIG. 1A. 

ing the vertical position of flexible media in laser servow- cn - . f - A r 

... , r « j . I. , L1 j . . - 50 FIG. 2 is a perspective view of one apparatus useful for 

nting systems are needed to allow for reliable production of „ .... . a ... r , . . rr .. , 

higher density data storage products. stabilizing flexible media during laser servowriting accord- 

& J ^ r ing to the present invention. 

SUMMARY OF THE INVENTION FIG. 3 is an exploded assembly view of the apparatus of 

FIG. 2. 

The present invention provides methods and apparatus for 55 A . . . c e tl _ 

, . ...j j . . j • » , c FIG. 4 is a cross-sectional view of a portion of the 

stabilizing data storage media during laser servo writing of - „ T „ - r 

«• 1 * 1 *u j* -ru t * 1 j apparatus of FIG. 2. 

optical servo tracks on the media. The apparatus includes a rr 

spindle for rotating the media during servowriting, a fixed FIG 5 1S a P laD view of a shroud used ^ the apparatus of 

media platform, and a media support for stabilizing the ^* 

vertical position of the media during servowriting. 60 FIG * ^ is an enlarged partial cross-sectional view of the 

The present invention can reduce one source of error in shroud of FIG ' 5 ' takcn ^ Hnc 6 ~ 6 

the distance between the laser optics and the media surface FIG - 7 15 a P lan , view of one media support according to 

in known servowriting systems, i.e., the entrapment of dust 106 P resent invention. 

and debris between the routing platform and media. The FIG. 8 is a side view of the media support of FIG. 7. 

entrapment of dust and debris is reduced by rotating the 65 FIG. 9 is an end view of the media support of FIG. 7. 

media above a fixed media platform and provides increased FIG. 10 is a graph of the results of tests performed using 

control over the distance between the laser servowriting a method according to the present invention. 
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FIG. U is a top perspective view of an alternate media away from the base 20 against the force of the springs 22. 

support according to the present invention. As a result, the screws 32 and corresponding springs 22 

FIG. 12 is a bottom perspective view of the media support provide a mechanism by which the media platform 30 can be 

of FIG. 11. ^ leveled - 

ttt/-( * /% . . . • « • C4 . . f s Leveling of the media platform 30 could be accomplished 

FIG 13 is a schematic diagram of the media support of J> ela$(ic ^ by ^ a m% 

FIG. 11 in a platter. threaded shaft in place of each spring 22 and adjustment 

FIG. 14 is a schematic diagram of an alternate laser screw 32 combination. Also, it will be understood that fixed 

servo writing apparatus manufactured according to the positioning of the media platform 30 relative to the base 20 

present invention. 10 could also be provided. 

The media platform 30 includes a central opening 36 

DETAILED DESCRIPTION OF THE through which the spindle 50 protrudes. Media platform 30 

INVENTION also includes a slot 38 formed in the upper surface of the 

4 . i .« • media platform 30. The slot 38 is provided to receive a 

Ihe present invention provides an apparatus andmethods media * 60 (described m mor / detail below) . 

of stabilizing data storage media during laser servowriting. 15 ^ ^ £ ed mate ^ 

By using the present invention, media stabilization levels ^ u £ f ^ ^ * ^ Me a mea ^ fof ^ ' ^ 

can be achieved that allow for more consistent laser ser- diskl0 0 n the media platform 30 in synchrony with the laser 

vownting of opUcal servo tracks. servowriting process The spindle 50 includes a centering 

FIG. lAis a perspective view of a disk 10 used for data ^ 52 and locator pin 54 which fit within the openings 14 

storage and FIG. IB is a cross-sectional view of the same. 20 md 16> respectively, in the hub 12 of disk 10. The spindle 

The disk 10 includes a flexible media portion 11 that is 50 also includes a hub platform 56 adapted to support the 

typically attached to a hub 12 by any suitable mechanism, fl^ge i 8 on hub 12 of the disk 10. Optionally, the spindle 

usually adhesive. The hub 12 typically includes a centrally 50 can be provided with one or more magnets 58 that can be 

located opening 14 and a second opening 16, both of which used to magnetically attract the hub 12 of a disk 10. 

are used for accurately locating the disk 10 in a read/write 25 Alternatively, portions of the spindle 50 itself could be 

device or a servowriting apparatus during manufacturing. manufactured of a magnetic material to provide a magnetic 

The outermost portion of the hub 12 includes a flange 18 that f orce to attract the hub 12. 

mates with the spindle of the laser servowriting apparatus ^ spindle 50 may be attached l0 a suilable means (not 

(described more completely below). In use, disk 10 also shown) for rotating the spindle 50. One preferred means for 

typically includes an outer casing and other protective 30 ro tatmg the spindle 50 is a rotary air bearing available from 

structure not shown in FIGS. 1A and IB. ^ Bearirjg Technology (Model ABT-SP-4.0). Other means 

It will be understood that the disk depicted in FIGS. 1A 0 f rotation will be known to those skilled in the art. 

and IB is provided as an example only, and that many piG. 4 is a cross-sectional view of a portion of the 

different disks including flexible media could be used with 35 assembly including the base 20, media platform 30, spindle 

the methods and apparatus according to the present inven- 50, and a disk 10 mounted on the spindle 50. As assembled, 

tion. Typically, however, the media will comprise a circular i t j s preferred that the hub platform 56 be located about 0.2 

flexible substrate coated with a magnetic material on at least mm below the upper surface of the media platform 30 for 

one surface. One substrate with which the present invention ^ with the preferred disk 10. It will be understood, 

may be used is a polyethylene terephthalate film with a ^ however, that this dimension can vary based on the actual 

nominal thickness of 62 /an, where the film is bonded to a nu b 12 of disk 10 being processed. 

hub in any suitable manner. ^ shroud 40 ^ pkccd 0VCf the upper gurf ace of me basc 

FIG. 2 is a perspective view of one apparatus useful for 20 and media platform 30 and includes vacuum holes 42 

stabilizing flexible media during laser servowriting accord- connected to a vacuum source (not shown) to provide for 

ing to the present invention and FIG. 3 is an exploded 45 removal of debris produced during the servowriting process, 

assembly view of the apparatus depicted in FIG. 2. The It is preferred that the vacuum holes 42 are generally located 

apparatus includes a base 20, fixed (i.e., non-rotatable) below the upper surf ace of the media platform 30. Location 

media platform 30, and shroud 40. A spindle 50 protrudes 0 f the vacuum holes 42 below the media platform 30 can 

through the upper surface of base 20. assist in stabilizing the media 11 on the platform 30, as well 

The base 20 includes tension springs 22 that attach to the 50 as improve the stability of the media in the area of the media 

bottom of the media platform 30 to retain the platform 30 in support 60 (described in more detail below). If vacuum is 

position against the base 20. The bottom ends of the springs not desired, the shroud 40 can be omitted from the apparatus. 

22 are attached to mounting shafts (not shown) provided FIG. 5 depicts one preferred shroud 40 that also includes 

within base 20. The top of the springs 22 are attached to the air jet holes 44 attached to a source of pressurized air (or 

bottom of the media platform 30 such that the platform 30 55 other gas) to align the disk 10 on the spindle 50 as described 

is biased against the base 20. It will be understood that generally in U.S. Pat. No. 5,322,987 (Thomas et al.). The 

although a coil spring is depicted, any elastic member could holes 44 in shroud 40 are preferably at an angle a such that 

be substituted to retain the platform 30 against the base 20. the air blown through the holes 44 strikes the disk 10 tangent 

A plurality of adjustment screws 32 are threaded through to the outside edge of a disk 10 located on the media 

bores 34 in the media platform 30 and bear against the base 60 platform 30. As a result, the angle a can vary based on the 

20 when assembled. It is preferred that each of the screws 32 size of the disk 10. 

include a rounded end that seats in a bore or other depression It is also preferred that the hole 44 be angled downward 

24 in base 22 to prevent movement of the screws 32 and with respect to level such that the hole 44 is directed air 

platform 30 as the screws 32 are turned to adjust the height down towards the media platform 30. This feature is best 

of the platform 30. The springs 22 and adjustment screws 32 65 seen in FIG. 6, which is a partial cross-section of the shroud 

cooperate to allow the height of the platform 30 to be 40 taken along line 6 — 6 in FIG. 5. The angle 0 along which 

adjusted relative to the base 20 by forcing the platform 30 hole 44 is formed is preferably about three degrees. 
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FIG. 7 is a top view of the media support 60, FIG. 8 is a Another variation that may contribute to the stability of 

side view of the support 60, and FIG. 9 is an end view of the the media U passing over media support 60 is the width 

support 60. Although it may be possible to achieve adequate (measured tangentially) of the slot 38 formed in the media 

media stabilization by providing only a slot 38 in the media platform 30. In some instances, the slot 38 may be the same 

platform 30, it is typically preferable to provide a media 5 width as the support 60, although it may be preferred to 

support 60 in slot 38. The media support 60 stabilizes the prov ide a slot 38 having a width (measured tangentially) that 

flexible media 11 on a disk 10 during Laser servowriting. To ^ grcatcr man the width of the support 60. As a result the 

reduce and/or control the formation of an air bearing slot 38 forms a air of channcls on cithcr sidc of thc media 

between the media support 60 and mema 11 the support 60 n 60 ^ channels formcd b sbt 3g md media 

preferably incl^ s ™ 6Q ^ f air ^ 

upper surface 64 of the support 60. The channels 62 provide . t , * ■» _,• « ™ 1/ft .J 

a path for air traveling with the flexible media 11 as it is bctwe ? n * c su ?P ort *° ™ C SUp P° rt 60 

rotated above the stationary media platform 30 during typically be centered in the slot 38, although it may be 

servowriting. As a result, the vertical positioning of the beneficial to locate the media support 60 to one side 

flexible media 11 is stabilized, allowing for reliable servow- (tangentially) of the slot 38. 

riling of the optical servo track pattern on the surface of the 15 Although the exact ratio of the slot width to media support 

media 11. width can vary, it may be preferred that the ratio (slot 

The media support 60 can be manufactured from any width:media support width) be about 2.5:1 or less, more 

suitable material or materials. It is preferred that the mate- preferably about 2:1 or less, and even more preferably about 

rials used are wear-resistant and capable of being formed 1.8:1 or less. In one preferred apparatus, the width of the 

into the desired shape. Examples of suitable materials 20 support 60 is about 3.2 mm while the width of the slot 38 is 

include silicon carbide or stainless steel, although any about 5.7 mm. 

ceramic, metal plastic, etc. could be used if [(possesses the u ^ fa undelstood ho ^ aU of me 

desired characteristics. The slots formed at either end of the r t » . £ Jl , \ 10 . , iC ~ n 

support 60 are used for retaining the support in position on of *» media support 60 and/or slot 38 in media platform 30 

media platform 30. Any suitable structure for accomplishing 25 can . var ? J"** on a vanet y ° f (actors including the flex- 

the same function could be substituted. lblht y and surfacc roughness of the media being processed, 

The pattern used in media support 60 includes channels speed at which the media is rotated, the diameter of the 

62 having a width of 0.254 mm, with adjacent channels 62 media > etc - 

being separated by a land 64 with a width of 0.127 mm. As Variations in the height of the crown, i.e., the peak, of the 

a result, the channels 62 are spaced on 0.38 1 mm centers. 30 media support 60 relative to the media platform 30 can also 

The widths of the channels 62 and lands 64 may vary, but affect performance of the system. It is preferred that the 

preferred ranges for the channel width are from about 0.15 crown of the support 60 be located above the upper surface 

mm to about 0.35 mm, more preferably from about 0.22 mm of the media platform 30. One preferred range for the height 

to about 0.28 mm. Preferred ranges for the land width are of the crown of the media support 60 above the platform 30 

from about 0.06 mm to about 0.20 mm, more preferably is about 0.13 mm to about 0.38 mm, more preferably about 

from about 0.08 mm to about 0.15 mm. The width of the 0.I6 mm to about 0.27 mm. One preferred crown height is 

channels 62 relative to the land 64 should, however, typi- a b 0 ut 0.22 mm. It will, however, be understood that the 

cally be chosen to minimize deflection of the media into the optimal height of the crown of the media support 60 above 

channels 62 during rotation If deflection of the media ^ media platform 30 wi u be influenced by a variety of 

occurs, the media vnH not :hc located at a consistent verUcal factor& the flexibility of the media being 

height along the length of the support 60, leading to varia- 40 ^ ^ * ed at wfaich ^ medk fa roUted ^ 

tions in the depth and/or width of the servo tracks. r „ , .«f . . . An ,. c x 

rr* i .1 c ,t <• j « r . vacuum pulled through the shroud 40 (if any), etc. 

The length of the pattern formed on the preferred support * ~ Ji . . , . . ' ^ . , , 

60 is approximately 24 mm while the width of the support A er vanal10 * in l locaUon of to support 60 mcludes 

60 is approximately 3.2 mm, although it will be understood ultm S ^PP 0 * 60 relative to the media platform 30. For 

that these values will also vary based on a variety of factors 45 example, the crown height at the inner edge of the media 

including the size of the disk 10. support 60 (i.e., the edge closest to the spindle 50) may be 

FIG. 9 illustrates the radius of curvature, r, of the upper lower (relative to the media platform 30) than the crown 

surface of the media support 60. It is preferred that the upper h&i ^ { at ihG outer ed S e of the media support 60 (i.e., the 

surface of support 60 be provided with some radius of ed S e farthest from the spindle 50). In one setup, the inner 

curvature. In designs similar to media support 60, it is so crown ^S^ 1 ma y ^ about 025 mm and Ae outer crown 

preferred that the radius of curvature he within the range hei g ht ma y be about 0/75 mm - 

from about 15 mm to about 35 mm, more preferably about One method of laser servowriting a magnetic media disk 

22 mm to about 28 mm, with one specific preferred radius comprises placing the hub 12 of the disk 10 on the spindle 

of curvature being approximately 25.4 mm. The exact radius 50, thereby placing the media 11 above the media platform 

of curvature chosen for a given apparatus is, however, a ss 30 and aligning the disk 10 by directing compressed air 

balance between competing factors. A smaller or tighter through the airjet holes 44 in the shroud 40. Spindle 50 and 

radius of curvature may be preferred because it can prevent disk 10 are rotated at up to about 6000 revolutions per 

the formation of an air bearing between the media 11 and the minute, although faster rotation may be possible in some 

media support 60. Conversely, a larger radius of curvature situations. At the same time a vacuum source attached to the 

can provide more room for aligning movement of the laser 60 vacuum holes 42 in shroud 40 is activated. When the disk 10 

optics along the crest or top of the support 60, i.e., errors in is rotating at the desired speed, the laser source 80 (See FIG. 

the movement of the optics and/or the alignment of the 4) is activated and the laser beam is translated radially across 

support 60 along the radius of the media platform 30 are the media support 60 to process the surface of the media 11 

better tolerated if the support 60 has a larger radius of as desired. 

curvature, which contributes to the ability of the system to 65 FIG. 10 depicts the results of a number of tests performed 

provide a uniform distance between the optics and the using a method according to the present invention. The tests 

media. were performed to determine flutter (i.e., variations) in 
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media height in the area of the media support 60 under a 
variety of combinations in the height of the media platform 
30 above the hub support platform 56 of the spindle 50 
(x-axis) and the height of the crown of the media support 60 
above the media platform 30. The disks used in the tests 5 
were formed on a substrate of polyethylene terephthalate 
film with a nominal thickness of 62 tun, coated on both sides 
with a magnetic coating and attached to a metallic hub with 
an adhesive. The disks were processed according to the 
conditions set forth above. 1Q 

The flutter (y-axis) was measured at the innermost track 
on the disk 10, which can be sensitive to flutter (due 
typically to variations in the bond between the media 11 and 
hub 12). As used herein, flutter is the vertical distance over 
which the surface of the media 11 moves during rotation 15 
above the media support defined above. As shown, locating 
the media platform 30 about 0.20 mm above the hub support 
platform 56 of the spindle 50 appeared to provide the best 
repeatable results when the crown height of the media 
support 60 was about 0.25 mm above the media platform ^ 
30 — resulting in media flutter of about 3 micrometers. These 
measurements were made using a Keyence Model 
LC-2400A laser displacement meter. 

Although the present invention has been described above 
in which the media support 60 is generally straight and lies 25 
within a straight radial slot 38 formed in the media platform 
30, it will be understood that the support 60 and/or slot 38 
could follow a curved path within the plane of the media 
platform 30 from the spindle 50 to the outside diameter of 
the media platform 30. Alternatively, slot 38 and/or media 30 
support 60 could be straight, but located in a different 
orientation relative to the media platform 30, i.e., not radial. 
Also, the width of the slot 38 and support 60 have been 
depicted as constant along their lengths. It may be desirable 
to vary the widths of the slot 38 and/or support 60 along their 35 
lengths to further enhance the stability of media being 
processed. 

In another variation, the media platform 30 and media 
support 60 may be formed as a one-piece integral member. 
It is, however, typically preferable to supply the two as 40 
separate components to allow for replacement of the media 
support 60 which may experience some wear after use. In 
addition, manufacturing of the two as separate components 
may be less expensive than manufacturing them as a one- 
piece integral unit. 45 

In still another variation, vacuum may be pulled from a 
number of locations in addition to or in place of pulling a 
vacuum through holes 42 in the shroud 40 to enhance the 
vertical stability of the media in the area above the media 
support 30. For example, it may be helpful to pull a vacuum 50 
from underneath the media platform 30 such that air is 
pulled through the interface between the spindle 50 and 
media platform 30. Locating a vacuum in that area may also 
contribute to lower air pressures in the slot 38 formed in the 
media platform, which can also contribute to media stability. 55 
In another variation, it may be helpful to pull a vacuum 
through the slot 38 itself, and, further, it may also be helpful 
to seal the end of the slot 38 adjacent to the spindle 50 and/or 
the end near the outside diameter of the media platform 30 
to isolate the vacuum around the media support 60. All of 60 
these locations for vacuum ports, including holes 42 in the 
shroud 40, can be combined in any manner to provide for 
optimization of the process. The levels of vacuum pulled 
from each location must typically be empirically determined 
based on a number of variable factors including rotational 65 
speed of the media, ambient air pressure, size of the features 
in the apparatus, etc. 
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FIGS. 11-13 depict an alternate preferred embodiment of 
a media support 160 and method of using the media support. 
The pattern in the media support 160 includes channels 162, 
with adjacent channels 162 being separated by a land 164. 
It is preferred, but not required, that the channels 162 have 
uniform widths and depths. Likewise, it is preferred, but not 
required, that the lands 164 separating the channels 162 also 
have a uniform width and height. It will be understood, 
however, that the width of the channels 162 and/or the lands 
164 can vary if so desired. 

One significant difference between media support 60 and 
media support 160 is that the latter is designed to include a 
vacuum slot 166 located in the bottom surface 168 of the 
media support 160 (best seen in FIGS. 12 and 13). The 
vacuum slot 166 opens into at least some of the channels 
162. More preferably, the vacuum slot 166 opens into most 
of the channels 162, and even more preferably the vacuum 
slot 166 opens into all of the channels 162. The width of the 
vacuum slot 166 (measured tangentially) can vary based on 
a variety of factors such as the size of the media support 160, 
widths of the channels 162 and lands 164, rotational speed 
of the media, flexibility of the media, etc. Although the 
depicted vacuum slot 166 is shown with a constant width, it 
will be understood that the width of the slot 166 can vary 
along the length of the support 160. Another potential 
variation is in the size of the apertures through which air is 
drawn into the vacuum slot 166 from the channels 162. 
Furthermore, although a vacuum is pulled through the 
channels in the illustrative media support 160, it could 
alternatively be pulled through other structures or apertures 
formed by or within a media support located in a fixed media 
platform. 

During operation of the system, a vacuum is then pulled 
through the vacuum slot 166 to reduce or eliminate the 
formation of an air bearing between the media 111 and the 
support 160 (best seen in FIG. 13). The level of vacuum 
drawn through the slot 166 will vary based on a variety of 
factors such as the width (measured tangentially) of the 
vacuum slot 166, the radial length of the support 160, radial 
widths of the channels 162 and lands 164 in the support 160, 
radius of curvature of the support 160, crown height of the 
media support 160 above the platform 130, rotational speed 
of the media, flexibility of the media, radial width of the 
media, whether a vacuum is pulled through the shroud 40, 
etc. 

To at least partially illustrate the processing ranges in 
which at least some media stabilization can be obtained, the 
following vacuum levels were drawn through a vacuum slot 
166 having a tangential width of about 1.0 mm in a media 
support 160 having a radial pattern of channels 162 and 
lands 164 of about 23 mm when processing media 111 with 
a polyethylene terephthalate film substrate with a nominal 
thickness of 62 /*m. The media 111 had a radial width of 
about 43 mm and was rotated at about 9000 revolutions per 
minute. For a support 160 having channel widths of 0.15 
millimeter separated by 0.15 millimeter lands, a vacuum of 
90 Torr (48 inches of water) was drawn. For a support 160 
having 0.15 millimeter channels separated by 0.38 millime- 
ter lands, a vacuum of 26 Torr (14 inches of water) was 
drawn. For a support 160 having 0.15 millimeter channels 
separated by 0.56 millimeter lands, a vacuum of 13 Torr (7 
inches of water) was drawn. Under all of the conditions set 
forth above, tests indicated that the media was stabilized 
above the media support 160. 

Another consideration in the design of the media support 
160 and the level of vacuum pulled through the vacuum slot 
166 is that the media 111 preferably is drawn into contact 
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with at least a portion of the media support 160 as generally of the optics and/or the alignment of the support 160 along 

depicted in FIG. 13. It is, however, preferred that the media the radius of the media platform 130 are better tolerated if 

111 not be drawn so tightly against the media support 160 the support 160 has a larger radius of curvature, which 

that the channels 162 and communicating vacuum slot 166 contributes to the ability of the system to provide a uniform 

arc substantially sealed by the media 111. If the channels 162 5 distance between the optics and the media. In addition, a 

and vacuum slot are substantially sealed by the media 111, lar 6 er radius of curvature can reduce distortion of the media 

control over the process is diminished because further m above media supports 160 through which a vacuum is 

variations in the vacuum drawn through the media support drawn. 

160 will no longer attenuate the force or position of the Another variation that may contribute to the stability of 

media 111 above the media support 160. Limiting the 10 ^ media m P assi ng over media support 160 is the width 

contact area between the media 111 and the media support (measured tangentially) of the slot 138 formed in the media 

160 such that the channels 162 and vacuum slot 166 are not platform 130. When using media support 160, it may be 

substantially sealed off, however, allows for some control hel P ful to V™vide a slot 138 in the media platform 130 that 

over the force provided on the media 111 by the vacuum * me same as ^ support 160, although placing the 

drawn through the slot 166 and channels 162. 15 media su PP°rt 160 in a wider slot as discussed above in 

The widths of the channels 162 and lands 164 (measured "^toj with media support 60 and slot 38 is also 

in the radial direction from the spindle) in the media support ™°^ r media ?™T ^ lu ^ i'! 

160 may vary based on factors such as the fiexibility of the J^ 1 * 0 " ^ ™ P ?i ™ ^ ^ T ° f ^ 

media, rotational speeds, radial length of the media, vacuum J? ^ °f tbe ""responding media support 160 

drawn through the support 160, etc. One consideration, 20 15 a ° out ^ millimeters 

however, is that the width of the channels 162 and the lands Variations m the height of the crown, i.e., the peak, of the 

164 are preferably chosen to minimize deflection of the media support 160 relative to the media platform 130 can 

media into the channels 162 during rotation. If deflection of *o affect performance of the system. It is generally pre- 

the media occurs, the media will not be located at a ferred that the crown of the support 160 be located above the 

consistent vertical height along the length of the support 25 *PPer surface of the media platform 130. The height of the 

160, leading to variations in the depth and/or width of the crown above me mcdia P latfonn 130 can vary, although it 

servo tracks ma y g enera ^y De preferred that the height of the crown 

T .„ . . , .i , i substantially match the natural height of the media 111 

In some illustrative embodiments, the channels 162 can • *u j- i *r «a j ■ * *• c *t j. 

. . ~7 \ V« ,7 ; , 7 " above the media platform 130 dunng rotation of the media 

have a width of about 0.1 millimeter or greater and the lands m ni • * A r P.. ... ... 

. , , A rt „ t T 30 m at processing speeds. In one illustrative embodiment, the 

164 can have a width of about 0 1 millimeter or greater In ^ q[ ^ ^ of ^ mcdia ^ tbe 

other embodiment, it may be helpful to provide lands 164 latform ,3,, fa abml( 0J5 mm ft bc under . 

with a width of about 0.3 muhmeter or greater Ic lsIJI other stood ^ ^ dma , of ^ aoym rf ^ media 

embodiments it may be helpful to provide lands 164 with a rt m abov6 m6 media latfonn 130 wiu be influcnc6d 

width or about 0.5 muhmeter or greater. Generally, it may be . , „ •* rr , if- *u a j- 

■ i r i . ... , ACA : & , ., 4 , 'I . \ 35 °y a vanety of factors including the flexibihty of the media 

helpful to prov.de lands 164 that have a width that is greater ^ [ J ssedf me speed at W U ^ m ^ rotatedi thc 

than or about equal to the width of the channels 162 they vacuum ^ ^ shrmld 4Q (tf } vacuum 

separate. As expressed in terms of ratios, it may be helpful . ,i,1„,„l <u „ m „j;, „ , 

if me ratio of the width of the lands 164 to the width of the pU ^ * rOUgh *? med * "S^T 

channels 162 is about 1:1 or more, possibly as large as about * l °^r° D f" SUP I° w ^ 

ni « 40 tiltmg tbe support 160 relative to the media platform 130. 

2:1 or more, and, in some instances about 3:1 or more. w „ 6 , ^ . . . . . . F r , 

„ , . . , , ^ For example, the crown height at the inner edge of the media 

Some illustrative combinations of channel 162 and land support 160 (i e ? ^ edge closest t0 the indk) be 

164 widths for processing a polyethylene terephthalate film lower (relative t0 the media Utform ^ ^ the cr0WQ 

substrate with a nominal thickness of 62 ^m are 0.15 hei Qt at tbe outer ed of ^ media 1 160 (i ^ 

millimeter channels 162 separated by 0.15 millimeter lands 45 ed ^ahest from the spindle). 

164, 0.15 millimeter channels 162 separated by 0.38 milli- A1t . „ , tUa rtf ^ , . 

/ . A , A1C t K . . , Although the embodiments of the present invention 

meter lands 164, and 0.15 millmieter channels 162 separated . ^ , . . . . , , ~ . r 

u rti r^ mi. \ i j ivuaiiu^iwa^tuflwu described above have mcluded a fixed media support in a 

by 0.56 muhmeter lands 164. o . . tC , , ... r ^ r ,. 

J fixed media platform (where the position of the media 

The radial length of the pattern formed by the channels support is fixed relative to the media platform), another 

162 and lands 164 on the preferred support 160 is approxi- 50 variation in the present invention can include a movable 

mately 24 mm. That value is, of course, largely dependent on med j a support as depicted schematically in FIG. 14. The 

the radial dimensions of the media 11 being processed. me dia support 260 is fixed with respect to the laser optics 

As with media support 60 described above, it is preferred . 280 (which deliver the laser energy 282 needed for 

that the upper surface of the media support 160 also be servowriting) by some structure 270 which is movable with 

provided with some radius of curvature (illustrated sche- ss respect to the media platform 230. A slot 238 is provided in 

matically in FIG. 13). Preferably, the radius of curvature of the fixed media platform 230 and it is through that slot 238 

media supports similar to the design of media support 160 that the media support 260 moves as the laser optics 280 are 

will lie within the range from about 70 mm to about 120 mm, moved radially to provide servo tracks on the media 211. 

more preferably about 85 mm to about 110 mm, with one The movable media support 260 will typically be shorter 

specific preferred radius of curvature being approximately 60 than the fixed media supports 60 and 160 described above 

97 mm. The exact radius of curvature chosen is a balance because the media need only be supported in the general area 

between competing factors. A smaller or tighter radius of in which tbe servowriting is being performed. All other 

curvature may help to prevent formation of an air bearing variations in the media supports 60 and 160 described above 

between the media 111 and the media support 160. can also apply to a movable media support 260, including 

Conversely, a larger radius of curvature can provide more 65 the channels, lands, radius of curvature, location of the 

room for aligning movement of the laser optics along the crown relative to the media platform, addition of vacuum 

crest or top of the support 160, i.e., errors in the movement during processing, etc. 
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Various modifications and alterations of this invention 
will become apparent to those skilled in the art without 
departing from the scope of this invention, and it should be 
understood that this invention is not to be unduly limited to 
the illustrative embodiments set forth herein. 5 

What is claimed is: 

1. A method of stabilizing data storage media during laser 
servowriting of optical servo tracks on the media, the 
method comprising: 

placing the media on a spindle having an axis of rotation, 10 
wherein the media has a top surface and a bottom 
surface; 

stabilizing the vertical position of the media by rotating 
the media about the axis of rotation above a stationary 
media platform defining a plane and a stationary media 15 
support located within a slot in the media platform, the 
media support comprising a plurality of channels 
aligned generally tangential to the axis of rotation of 
the spindle, wherein the bottom surface of the media 
contacts with the media support wherein the media 20 
support is fixed to the media platform during laser 
servowriting; and 

laser servowriting optical servo tracks on the media. 

2. The method of claim 1, wherein the media support ^ 
further comprises a vacuum slot opening into at least one 
channel of the plurality of channels, and wherein the method 
further comprises drawing a vacuum through the vacuum 
slot while rotating the media. 

3. The method of claim 1, wherein the media support 3Q 
further comprises a vacuum slot opening into at least one 
channel of the plurality of channels, and wherein the method 
further comprises drawing a vacuum through the vacuum 
slot while rotating the media, and further wherein the media 
does not substantially seal the channels and the vacuum slot 35 
while rotating. 

4. The method of claim 1, wherein the media support 
comprises an upper surface having a crown, the crown being 
located at a crown height above the media platform. 

5. The method of claim 1, wherein the media support ^ 
comprises an upper surface having a crown, the crown being 
located at a crown height above the media platform, and 
further wherein the crown height substantially matches the 
natural height of the media above the media platform during 
rotation of the media at processing speeds. 45 

6. A method of stabilizing data storage media during laser 
servowriting of optical servo tracks on the media, the 
method comprising: 

placing the media on a spindle having an axis of rotation, 
wherein the media has a top surface and a bottom 50 
surface; 

providing a stabilizing apparatus consisting essentially of 
structures located below the bottom surface of the 
media, wherein the stabilizing apparatus comprises a 
stationary media platform denning a plane and a sta- 55 
tionary media support located within a slot in the media 
platform, the media support comprising a plurality of 
channels aligned generally tangential to the axis of 
rotation of the spindle; 

rotating the media above the media platform and the 60 
media support about the axis of rotation wherein the 
media support is fixed relative to the media platform 
during laser servowriting; and 

laser servowriting optical servo tracks on the media. 
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7. The method of claim 6, wherein the bottom surface of 
the media contacts the media support when the media is 
rotating above the stabilizing apparatus. 

8. The method of claim 6, wherein the media support 
further comprises a vacuum slot opening into at least one 
channel of the plurality of channels, and wherein the method 
further comprises drawing a vacuum through the vacuum 
slot while rotating the media. 

9. The method of claim 8, wherein the media does not 
substantially seal the channels and the vacuum slot while 
rotating. 

10. The method of claim 6, wherein the media support 
comprises an upper surface having a crown, the crown being 
located at a crown height above the media platform. 

11. The method of claim 6, wherein the media support 
comprises an upper surface having a crown, the crown being 
located at a crown height above the media platform and 
further wherein the crown height substantially matches the 
natural height of the media above the media platform during 
rotation of the media at processing speeds. 

12. A system for stabilizing data storage media during 
laser servowriting of optical servo tracks on the media, the 
system comprising: 

a spindle for rotating the media during servowriting, the 
spindle having an axis of rotation about which the 
media rotates during servowriting; 

a laser for servowriting optical servo tracks on the media; 
and 

stabilizing apparatus consisting essentially of: 

a stationary media platform located about the spindle, 

the media platform defining a plane; 
a stationary media support located within a slot in the 
media platform and comprising a plurality of chan- 
nels aligned generally tangential to the axis of rota- 
tion of the spindle, wherein the media support is 
fixed relative to the media platform. 

13. A system according to claim 12, wherein the media 
support further comprises a vacuum slot opening into at least 
one channel of the plurality of channels. 

14. A system according to claim 12, wherein the width of 
the slot, measured tangentially relative to the axis of 
rotation, is greater than the width of the media support as 
measured tangentially relative to the axis of rotation. 

15. A system according to claim 12, wherein the media 
support extends radially away from the spindle. 

16. A system according to claim 12, wherein the media 
support comprises an upper surface having a crown, the 
crown being located at a crown height above the media 
platform. 

17. A system according to claim 16, wherein the crown 
height substantially matches the natural height of the media 
above the media platform during rotation of the media at 
processing speeds. 

18. A system according to claim 16, wherein the crown 
height of the media support varies relative to the media 
platform. 

19. A system according to claim 18, wherein the crown 
height nearest the spindle is lower than the crown height 
furthest from the spindle. 

20. A system according to claim 12, wherein the ratio of 
the width of a land between a pair of adjacent channels to the 
width of said adjacent channels is about 1:1 or more. 

* * * * * 
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